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1002321 
1001194 
1002104 
1001241 
1001036 
1000467 



******, 



PART NUMBER 



1000467 



1001036 



1002321 



4001241 



( 1002104 



1001194 



4001246 



MINIMUM CONF IGURATION MATRIX FOR SERIES IT SUB-A SSEMBLIES 
EFFECTIVE AS OF: March 20j 1980 



FROM SC VI TO PROD. SVS. 



DASH NUMBER 



-03, -05 



'-04 



-03 



-07 



-04 



-04 



REV. LEVEL 



M or higher 



N or higher 



K or higher 



D or higher 



L or higher 



D or higher 



.FROM PROD. SVS. TO- CUSTOMER 



DASH NUMBER 



-03, -05 



-04 



-03 



-07 



-03, -04 



-06 



** 



-03**, -04 



REV LEVEl 



or higher . 



N or higher 



F or higher 



D or higher 



G or higher 



B or higher 



COMMENTS 



-03. is. for single density 



**ECO 2-4782 must be incorporated, and 
Deviation Notice #DA 13-0185 must be 



identified on 4001246-03-A Assembly. 



TABLE OF CONTENTS 



1.0 1PB 20 Bit Address - 4 Layer - PWA 1002321 

2.0 IPB 2 Layer PWA 1001194 

3.0 IOC 4 Layer PWA 1002104 

4.0 IOC 2 Layer PWA 1001241 

5.0 DDR Interface Board PWA 1001036 

6.0 DDR Channel Board PWA 1000467 



IPB 20 BIT ADDRESS - 4 LAYER 







E 




P/N DASH 


REV LEVEL 


CO REQUIRED 


1002321-03 


K 


None 




1002321-03 • 


J 


13-5762 




1002321-03 


H 


2-5279, 


13-5762 


1002321-03 


G 


.2-5158, 


2-5279, 13-5762 


0112321-03 


F 


2-4983, 


2-5158, 2-5279, 13-5762 


1002321-02 


E 


2-4594, 
13-5762 


2-4983, 2-5158, 2-5279, 


1002321-02 


D 


2-4594, 
2-5279, 


2-4556A, 2-4983, 2-5158, 
13-5762 


1002321-02 


C 


2-4594, 
2-5158, 


2-4556A, 2-4463A, 2-4983, 
2-5279, 13-5762 


1002321-02 


B 


2-5494, 
2-5158, 


2-4556A, 2-4463A, 2-4983, 
2-5279, 13-5762 


1002321-01 


A 


2-3231, 
2-4983, 


2-4594, 2-4556A, 2-4463A, 
2-5158, 2-5279, 13-5762 


1002321-01 


1 


2-3213, 
2-4983, 


2-4594, 2-4556A, 2-4463A, 
2-5158, 2-5279, 13-5762 



ECO 2-4463A 
ECO 2-4556A 
ECO 2-4594 
ECO 2-3213 
ECO 2-4983 
ECO 2-5158- 
ECO 2-5279 
ECO 13-5762 



Increases drive to opto-isolator 
Change IC Socket to more reliable type 
Improve Prom Strobe to accommodate EMDS 201 
Update board with faster parts 
Parts list change - no rework 
Manufacturing change - no field rework 
Manufacturing change - no field rework 
Parts list change - no rework 



All 1002321' s which are shipped must be the latest dash and REV level or 
reworked to the latest dash or REV level. 

1002321-01 REV 1 and REV A must be reworked with ECO's 2-3213, 2-4594, 
2-4556A, 2-4463A. When these ECO's are incorporated, re-identify the PWA 
as 1002321-03, REV K. Stamp or mark on the solder side of the board, ECO 
2-3213, 2-4594, 2-4556A, 2-4463A, 2-4983, 2-5158, 2-5279, 13-5762. 



1002321-02 REV B and C must be reworked with ECO's 2-4594, 2-4556A and 
2-4463A. When these ECO's have been incorporated, re-identify the PWA as 
1002321-03, REV K. Stamp or mark on the solder side of the board, ECO 
2-4594, 2-4556A, 2-4463, 2-4983, 2-5158, 2-5279, 13-5762. 

1002321-02 REV D must be reworked with ECO's 2-4594, 2-4556A. When these 
ECO's have been incorporated, re-identify the PWA as 1002321-03 REV K. 
Stamp or mark on the solder side of the board, ECO's 2-4594, 204555A, 
2-4983, 2-5158, 2-5279, 13-5762. 

1002321-02 REV E must be reworked with ECO 2-4594. When ECO 2-4594 has 
been incorporated, re-identify the PWA as 1002321-03, REV K. Stamp or 
mark on the solder side of the board, ECO 2-4594, 2-4983, 2-5158, 2-5279 
13-5762. 

1002321-03 REV F will not require field rework. These ECO's 2-4983, 
2-5158, 2-5279, 13-5762 are manufactoring or parts list changes. 
RE- identify the PWA as 1002321-03 REV K. 



* See attached details on each ECO * 



REWORK INSTRUCTIONS 



ECO 2-4463 



1. Remove I.C R32 and R36 (56-024). 

2. Replace R32 and R36 with P/N 56-097. (680a ,+5% s %W) 



1.2 



1. 

2. 



REWORK INSTRUCTIONS 
ECO 2-4594A 



Replace IC 101502-001 in location A70 with IC 102899-001. 

Remove A54 pin 2 from pad on the board and bend lead straight out from 
body of IC 



! c 

c 

c 



A5H 



D 

D 



3. On solder side, cut the trace running from RP9-3 to the feed thru located 
near A84-9. (See figure 1). 



FIGURE 1 
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4. On component side, install a jumper from the feed thru located below and to 
the right of A84-9 to A70-12. 

5. On component side, install a jumper from the lead of A54-2 to A47-2. 



1.3 



REWORK INSTRUCTIONS 



ECO 2-321 3A 



1. Remove A62 and A74 and replace with 101190-001 (Intel IC 8251A). 

2. Remove all (74S74) and replace with 100914-001 (74LS74). 

3. Remove C40 and replace with 101754-055 (.33 ja F, + 20%). 

4. Remove RIO (33K 5% 1/4W) and replace with 101656-008 (39K 5% 1/4 RES). 

5. Remove RP5 and replace with RES-PACK 101729-028. 

6. Remove A66 (Intel P/N 52-104) and reDlace with 101185-001 (Intel 
P/N 8218). 



1.4 



REWORK INSTRUCTIONS 
ECO 2-4556A 



1. 
2. 



Remove the 8080 at location A67. 

Inspect the 40 pin socket for the type shown below: 

The 40-pin sockets to be replaced are Intel P/N 101555-040 (typical 
example shown below): 



C0H7AC7 P6.TJU1. 




"1DUBIE.UAF 
SIDtL WIPE com act 



Typical manufacturers are: 



Robinson-Nugent (shown above) 

SAE 

Burndy 



-*- j. i i hh vju^j _!_iu«c uiie ouu»c sol^w, rciuuve d 1 1 mi-nin ?ocK.ers snown above. 

If PWA does not have this type of socket, replace IC's in sockets l 
(socket is then of the right type). 

4. Replace 40-pin socket with Scanbe or Augat type socket (P/N 101581-040 
. or 102989-001). 

5. Replace K into socket. 



1.5 



ECO 2-4983 
Parts list change - no rework 

ECO 2-5158 

Manufacturing change - no field rework 

- Change to cap with preformed leads - 

ECO 2-5279 

Manufacturing Change - no field rework 

- install sockets at A6, A69, A70, and 
A71 to reduce trouble shooting problems 

ECO 13-5762 

- Parts list change - no rework - 



IPB 2 IAYER 



P/N DASB 

1001194-04, 05, 06 

1001194-01, 02, 03 

1001194-01, 02, 03 

1001194-01, 02, 03 

1001194-01, 02, 03 

1001194-01, 02, 03 

1001194-01, 02, 03 

1001194-01, 02, 03 

1001194-01, 02, 03 

1001194-01, 02, 03 



REV LEVEL 


ECO REQUIRED 


B 


*** 


A, 20 


2-4782 


19 


2-4782, 2-2920 


18 


2-4782, 2-2920, 2-2365 


17 


2-4782, 2-2920, 2-2365, 2-2210 


16 


2-4782. 2-2920. 2-2365. 2-2210 



15 



14 



13 



12 



2-2116 

2-4782, 2-2920, 2-2365, 2-2210, 

2-2116, 2032 

2-4782, 2-2920, 2-2365, 2-2210, 

2-2116, 2032, 1971, 2082 

2-4782, 2-2920, 2-2365, 2-2210, 

2-2116, 2032, 1971, 2082, 1946 

2-4782, 2-2920, 2-2365, 2-2210, 

2-2116, 2032, 1971, 2082, 1946, 
1945 



Scrap all 1001194-01, 02, 03 REV 11 and below (per engineering) 



ECO 1945 
ECO 1946 
ECO 2082 
ECO 1971 
ECO 2032 
ECO 2-2116 
ECO 2-2210 
ECO 2-2365 
ECO 2-2920 
ECO 2-4782 
*** 



Add choke to clock line 

Add sockets - manufacturing change only (no rework) 

Monitor change 

Monitor change 

Parts list change - record change (no rework) 

Parts list change (no rework) 

InH Data strobe (ICE 85) 

VRI mounting hardware - manufacturing change only (no rework) 

Change bus time out to accomodate ICE 41 

Expansion chassis fix 

20 Bit address fix 



All 1001 194 's which are shipped must be the latest dash and REV level or 
reworked to the latest dash or REV level. 

1001194-01, 02, 03 REV 12 will require ECO's 2-4782, 2-2920, 2-2365, 

2-2210, 2-2116, 2032, 1971, 2081, 1946, 1945. When these ECO's have 
been incorporated, re-identify the PWA as 1001194-0* REV B. Stanip or 
mark on the solder side of the board ECO's 2-4782, 2-2920, 2-2365' 
2-2210, 2-2116, 2032, 1971, 2082, 1946, 1945. 



1001194-01, 02, 03 REV 13 will require ECO's 2-4782, 2-2920, 2-2365 

2-2210, 2-2116, 2032, 1971, 2082, 1946. When these ECO's have been' 
incorporated, re-identify the PWA as 1001194-0*-REV B. Stamp or mark 
on the solder side of the board ECO's 2-4782, 2-2920, 2-2365 2-2210 
2-2116, 2032, 1971, 2082, 1946. 

— 1001194-01, 02, 03 REV 14 will require ECO's 2-4782, 2-2920, 2-2365, 
2-2210, 2-2116, 2032, 1971, 2082. When these ECO's have been incor- 
porated re-identify the PWA as 1001194-0* REV B. Stamp or mark on the 
solder side of the board ECO's 2-4782, 2-2920, 2-2365,* 2-2210, 2031 
1971, 2082. 

1001194-01, 02, 03 REV 15 will require ECO's 2-4782, 2-2920, 2-2365, 

2-2210, 2-2116, 2032. When these ECO's are incorporated, re-identify 
the PWA as 1001194-0* REV B. Stamp or mark on the solder side of the 
board ECO's 2-4782, 2920, 2-2365, 2210, 2-2116, 2032. 

1001194-01, 02, 03 REV 16 will require ECO's 2-4782, 2-2920, 2-2365, 

2210, 2-2116. When these ECO's have been incorporated, re-identify 
the PWA's as 1001194-0* REV B, Stamp or mark on the solder side of 
the board, ECO's 2-4782, 2-2920, 2-2365, 2-2210, 2-2116. 

1001194-01, 02, 03 REV 17 will require ECO's 2-4782, 2-2920, 2-2365, 

2210. When these ECO's have been incorporated, re-identify the PWA's 
as 1001194-0* REV B. Stamp or mark on the solder side of the board, 
ECO's 2-4782, 2-2920, 2-2365, 2-2210. 

1001194-01, 02, 03 REV 18 will require ECO's 2-4782, 2-2920, 2-2365. 

When these ECO's have been incorporated, re-identify the PWA as 
1001194-0* REV B. Stamp or mark on the solder side of the board, ECO 
2-4782, 2-2920, 2-2365. 

1001194-01, 02, 03 REV 19 will require ECO's 2-4782, 2-2920. When 

these ECO's have been incorporated, re-identify, the PWA as 1001194-0* 
REV B. Stamp or mark on the solder side of the board, ECO 2-4782, 2-2920. 

1001194-01, 02, 03 REV A and 20 will require ECO's 2-4782. When this ECO 

has been incorporated, re-identify the PWA as 1001194-0* REV B. Stamp 
or mark on the solder side of the board ECO 2-4782. 

* When all ECO's have been incorporated re-identify PWA's as: 

1001194-01 up dated to 1001194-04 
1001194-02 up dated to 1001194-05 
1001194-03 up dated to 1001194-06 

*** All 1001194 boards must have the 20 bit address modification added before 
the boards may be shipped. This FIX will allow all IPB's to be inter- 
changeable. An ECO is being written to correct this problem. 

*SEE ATTACHED DETAILS ON EACH ECO* 



ECO 1945 



Add .22 uh choke to clock sevice line 

1. Clip pin A79-8 flush with PCB and 
bend up pin. 

2. Solder choke .22 uh (101808-003) 
from A79-8 to adjacent jumper wire 
as shown in below. 



fl-15 




- c 



-C 



i I 



ECO 1946 



Manufacturing change - add sockets to 
parts list 

No rework 



REWORK INSTRUCTIONS 
ECO 1971 and ECO 2982 

1. Remove EPROM 2716 at A48 and A57. 

2. Replace EPROMS with new EPROM 

A. .101638-001 at A48 

B. 101639-001 at A57 



ECO 2032 



Parts list change - No rework 



ECO 2-2116 



Parts list change - No rework 



REWORK INSTRUCTIONS 



ECO 2210 



1. Replace all 74S74 (100913-001) with .74LS74 (100914-001) 

2. Cut trace from A9-15 to A26-11 

3. Add jumpers as follows, (see figure 1): 

FROM TO 



A27-19 
A9-15 
A44-8 
A52-11 



A44-9 

A44-10 & 11 
A52-12 & 13 
A26-11 



FIGURE 1 
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ROUTING FOR ECO 2210 



2.3 



ECO 2-2365 

Manufacturing change - change drawing for VRI 
Hardware - no rework 



REWORK INSTRUCTIONS 
ECO 2-2920 

1. Remove 0.02 uf CAP from C4-0 (P/N 101764-087). 

2. Remove 180 K ohm .RES from RIO (P/N 101655-048). 

3. Add 0.1 uf CAP (Item 115, P/N 64-050} at C40. 

4. Add 33 K ohm RES (Item 74 P/N 101655-091) at RIO. 



2.4 



REWORK INSTRUCTIONS 
ECO 2-4782 



1. Replace IC 52-789 at location A70 with IC 9110299 

2. Remove A54 pin 2 from pad on the board and bend the lead straight out 
from body of IC as shown below: 



c 



A5H 



D 

D 

D 



3. On solder side, cut trace running from RP8-3 to the feed thru located 
near A84-9 

4. On component side, add a jumper from the feed thru located below and to 
the right of A84-9 to A70-12 

5. On component side, add a jumper from lead of A54-2 to A47-2 

6. Replace the inductor at Ll>t.22 uh with an inductor .1/ih (.P/N 50-003) 



2.5 



20 BIT ADDRESS PIGGY-BACK BOARD 



P/N 1002234-01 



f 




INSTALLATION PROCEDURE: 



r>.»_..~ nnr n f m 



i. riSiiiOVe r\ra, h oir resistor paCKage 

2. Fit prongs of piggy-back board into holes of RP5 and solder 

3. Solder Jumper A to ground 

4. Solder Jumper B to ADRF/ at feed through 

5. Solder Jumper C to jumper feed through W3-B 



3. J 



IOC 4 LAYER 



P/N DASH 



REV LEVEL 



ECO REQUIRED 



1002104-04 M 

1002104-04 L 

1002104-04 • K 

1002104-04 J 

1002104-04 H 

1002104-04 G 

1002104-03 F 

1002104-03 E 

1002104-03 D 

1002104-02 C 

1002104-02 B 

1002104-01 A 

Scrap 1002104-01 REV 2 and below. 



NONE 

13-5895 

13-5900, 13-5895 

13-5824, 13-5900, 13-5895 

13-5552, 13-5824, 13-5900, 13-5895 

2-5177, 13-5552, 13-5824, 13-5900, 
13-5895 

2-5304, 2-5177, 13-5552, 13-5824, 
13-5900, 13-5895 

2-5304, 2-5060, 2-5177, 13-5552, 
13-5824, 13-5900, 13-5895 

2-5304, 2-5060, 2-5107, 2-5177, 
13-5552, 13-5824, 13-5900, 13-5895 

2-5304, 2-5060, 2-5107, 2-4620, 
2-5177, 13-5552, 13-5824, 13-5900, 
13-5895 

2-5304, 2-5060, 2-5107, 2-4620, 
2-4565, 2-5177, 13-5552, 13-5824, 
13-5900, 13-5895 

2-5304, 2-5060, 2-5107, 2-4620, 
2-4565, 2-3629, 2-5177, 13-5552, 
13-5824, 13-5900, 13-5895 



ECO 2-3629 
ECO 2-4565 
ECO 2-4620 
ECO 2-5107 
ECO 2-5060 
ECO 2-5304 
ECO 2-5177 
ECO 13-5552 



Upgrade 2169, GND A72, pin 7 

Change IC socket to more reliable type 

Remove floppy controller chip 8271 (no rework) 

Add missing jumper plug to wire list (no rework) 

Add jumper to wire list (no rework) 

Upgrade bias for beeper circuit 

Parts list change - no rework 

Parts list change - no rework 



ECO 13-5824 Parts list change - no rework 

ECO 13-5900 Manufactoring change - no field rework 

ECO 13-5895 Parts list change - no rework 

— All 1003104 which are shipped must be the latest DASH and REV level or 
reworked to the latest DASH and REV level. 

— 1002104-01 REV A will require ECO's 2-5304, 2-5060, 2-4620, 2-4564, 
2-3629. When these ECO's are incorporated, re-identify PWA as 1002104-04 
REV M. Stamp or mark the solder side of the board with ECO 2-5304 
2-5060, 2-5107, 2-4620, 2-4565, 2-3629, 2-5177, 13-5552, 13-5824, 
1.3-5900, 13-5895. 

— 1002104-02 REV B will require ECO's 2-5304, 2-5060, 2-5107, 2-4620, 
2-4565. When these ECO's have been incorporated, re-identify PVA as 
1002104-04 REV M. Stamp or mark the solder side of the board with ECO 
2-5304, 2-5060, 2-5107, 2-4620, 2-5177, 13-5824, 13-5900, 13-5895. 

-- 1002104-02 REV C will require ECO's 2-5304, 2-5060, 2-5107, 2-4620. 
When these ECO's have been incorporated, re-identify PWA as 1002104-04 
REV M. Stamp or mark the solder side of the board with ECO's 2-5304, 2-5060, 
2-5107, 2-4620, 2-5177, 13-5552, 13-5824, 13-5900, 13-5895. 

— 1002104-03 REV D will require ECO's 2-5304, 2-5060, and 2-5107. When these 
ECO's have been incorporated, re-identify PWA as 1002104-04 REV M. Stamp 
or mark the solder side of the board with ECO's 2-5304, 2-5060, 2-5107, 
2-5177, 13-5552, 13-5824, 13-5900, 13-5895. 

— 1002104-03 REV E will require ECO's 2-5304 and 2-5060. When these ECO's 
have been incorporated, re-identfiy the PWA as 1002104-04 REV M. Stamp 
or mark the solder side of the board with ECO 2-5304, 2-5060, 2-5177, 
13-5552, 13-5824, 13-5900, 13-5895. 

— 1002104-03 REV F will require ECO 2-5304. When this ECO has been incor- 
porated re.-identify the PWA as 1002104-04 REV M. Stamp or mark solder 
side of the board with ECO 2-5304, 2-5177, 13-5552, 13-5824, 13-5900, 
13-5895. 



*SEE ATTACHED DETAILS ON EACH ECO* 



REWORK INSTRUCTIONS 



ECO 2-4565 



1. Remove 40 pin IC's at locations Al , A20, A58, A69 and A72. 

2. Inspect 40 pin sockets for the type shown below: 

The 40-pin sockets to be replaced are Intel P/N 68-234 (typical example 
shown below) 



boaeocDgs;:seec eiC3 



COW TACT DETAIL 



-?r 



Hi 



i» .70S 




iooD3mc:scooooD!:: 



£-1 



i I 



usr* 



El 



Double, leap 

ilPE. WIPE COr^lACT 



3. 

4. 
5. 



TvDical manufacturers are: RohirKnn-Nnnpnt fpvamnio shmm^ 

SAE 
Burndy 

If PWA does not have this type of socket, replace IC's in socket? 
(sockets are. then of the" right type). 

If PWA does have the above sockets, remove all 40-pin sockets shown above. 

Replace 40-pin sockets with Scanbe or Augat type (P/N 102989-00 
or 101581-040) 



6. Replace IC's in sockets 



3.4 



REWORK INSTRUCTIONS 



ECO 2-3629 



1. Cut trace running to A55-13, from feed thru 

mzzmzmzbC " CUT - trace 

^Sb—(TO FEEDTNPU 



§^e 



'A CD ^3 CD 



CD 



WITH SOLDER SIDE 
TRACE UJH1CH RUhJS 
VERTICALLY BETWEEN 



CQMP 'SIDE 



(nss) Is^^ ^zz PINS 184/3 OF fl58) 



2. Add jumper wire from feed thru just cut to A56-2 

3. Add jumper from A72-7 to A72-20 (GND) 



3.5 



REWORK INSTRUCTIONS 
ECO 2-5304 



1. Remove resistor R41 (IK 5% %W) and replace with- 
(lea) 101656-06Z resistor 750 %W 5%). 

2. Add (lea) capacitor P/N 101754-049, CER. 0.1 UF 50V. 
and R41, per sketch below. ( Sleeve leads as. shown) 



Between A56-7 (gnd) 



A5&: 



Add capacitor as 
shown 



BEEPER 




"Sleeve capacitor leads 
as required to prevent 
shorts - use 103011-024 



\Replace R41 



3.6 



IOC 2 LAYER 



P/N DASH 
1001241-07 
1001241-06 
1001241-06 
1001241-05 
1001241-05 
1001241-04 
1001241-04 
1001241-04 

1001241-04 

1001241-04 

1001241-04 

1001241-04 

1001241-04 



REV 


- ECO REQUIRED 






D 


None 








C 


5638 








B 


5638, 


2-4578 






A 


5638, 


2-4578, 


2-3774 




21 


5638, 


2-4578, 


2-3774 




20 


5638, 


2-4578, 


2-3774, 2-2699A 




19 




2-4578, 


2-3774, 2-2699A, 


1982 


18 


5638, 


2-4578, 


2-3774, 2-2699A, 


1982 



17 



16 



ID 



14 



13 and 
below 



1970 

5638, 2-4578, 2-3774, 2-2699A, 1982, 

1970, 1876 

5638, 2-4578, 2-3774, 2-2699A, 1982 

1970, 1876, 1635-3 

dojq, z-<o/o, 2-n m, z-zo?9a, iyoz, 

1970, 1876, 1635-3, 1802 

5638, 2-4578, 2-3774, 2-2699A, 1982 

1970, 1876, 1635-3, 1802, 1711 






ECO 5638 
ECO 2-4578 
ECO 2-3774 
ECO 2-2699A 
ECO 1982 

ECO 1970 
ECO 1856 • 
ECO 1635-3 
ECO 1802 
ECO 1711 



Add (12) 20 qa jumper wire to reduce noise and improve (ESD) 

Change IC Sockets to more reliable type 

Gnd pin 7 of 8041 

Add cap C90, 470 ohm Resistor, RAE chip sel 

Allow use of 2109 instead of 2108 (manufacturing only, no field 
work) 

Change A72 8741 from 9100086 to 9100123 (101640-001) 

Drawing change, no rework - 

Change parts list 

Change 2716 from 9100087 tc 9100102 (101608-001) 

Change A72 from 910034 to 910086 (disregard up-date in ECO 1970) 



All 1001241' s which are shipped must be the latest dash and REV level or 
reworked to the latest. dash or REV level. 

1001241 REV 14 will require ECO. 5638, 2-4578, 2-3774, 2-2699A, 1982, 1970, 
1876, 1635-3, 1802, 1711. When these ECO's are incorporated, re-identify 
the PWA as 1001241-06 REV C. Stamp or mark on the solder side of the 
board, ECO 5638, 2-4578, 2-3774, 2-2699A, 1982, 1970, 1876, 1635-3, 1802, 
1711. 

1001241 REV 15 will require ECO's 5638, 2-4578, 2-3774, 2-2699A, 1982, 
1970, 1876, 1635-3, 1802. When these ECO's have been incorporated, re- 
identify the PWA as 1001241-06 REV C. Stamp or mark on the solder side 
of the board, ECO 5638, 2-4578, 2-3774, 2-2699A, 1982, 1970, 1876, 1635-3, 
1802. 

1001241 REV 16 will require ECO's 5638, 2-4578, 2-3774, 2-2699A, 1982, 
1970, 1876, 1635-3. When these ECO's have been incorporated, re-identify 
the PWA as 1001241-06 REV C, Stamp or mark on the solder side of the 
board, ECO 5638, 2-4578, 2-3774, 2-2699A, 1982, 1970, 1876, 1635-3. 

1001241 REV 17 will require ECO's 5638, 2-4578, 2-3774, 2-2699A, 1982, 
1970, 1876. When these ECO's have been incorporated, re-identify the 
PWA as 1001241-06 REV C. Stamp or mark on the solder side of the board 
ECO, 5638, 2-4578, 2-3775, 2-2699A, 1982, 1970, 1876. 

1001241 REV 18 will require ECO's 5638, 2-4578, 2-3774, 2-2699A, 1982, 
1970. When these ECO's have been incorporated, re-identify the PWA as 
1001241-06 REV C. Stamp or mark on the solder side of the board ECO 
5638, 2-4578, 2-3774, 2-2699A, 1982. 1970. 

1001241 REV 19 will require ECO's 5638, 2-4578, 2-3774, 2-2699A, 1982. 
When these ECO's have been incorporated, re-identify the PWA as 1001241- 
06 REV C. Stamp or mark on the solder side of the board ECO 5638, 2-4578, 
2-3774, 2-2699A, 1982. 

All 1001241 's which are shipped must be the latest dash and REV level or 
reworked to the latest dash or REV level. 

1001241-04 REV 20 will require ECO's 2-4578, 2-3774, and 2-2699A. When 
these ECO's are incorporated, re-identify the PWA as 1001241-06 REV C. 
Stamp or mark on the solder side of the board, ECO 2-4578, 2-3774, 2-2699A. 

1001241-05 REV 21 and REV A must be reworked with ECO 2-4578, 2-3774. 
When "these ECO's have been incorporated, re-identify the PWA as 1001241-06 
REV C. Stamp or mark on the solder side of the board, ECO 2-4578. 

1001241-06 REV B must be reworked with ECO 2-4578. When this ECO is in- 
corporated, re-identify the PWA as 1001241-06 REV C. Stamp or mark on the 
solder 'side of the board, ECO 2-4578. 

1001241-07 REV C must be reworked with ECO 5638. When this ECO has been 
incorporated, re-identify the PWA as 1001241-07 REV D. Sta^p or mark on 
the solder side of the board ECO 5638. 



ECO 2-5177 
Parts list change - no rework 

ECO 13-5552 
Parts list change - no rework 

ECO 13-5824 
Parts list change - no rework 

ECO 13-5900 

Manufactoring change - no field rework 
Add 14 pin socket to IOC at location Yl 

ECO 13-5895 

Parts list change - no rework 
Firmware change for reset of UPP 



ECO 1711 

Change A72 from 9100034 to 9100086. Disreqard 
this ECO - A72 is up dated in ECO 1970. 

ECO 1802 
Change 2716 at A50 from 9100087 to 9100102 (101608-001) 

ECO 1635-3 
Parts list change, no rework 

• ECO 1856 
Drawing change, no rework 

ECO 1970 
Change A72 8741 from 9100086 to 9100123 (101640-001) 

ECO 1982 

Use as is in field, manufactoring change. 

Replace 2108 RAM memory A30-33, A41-44 with 2109 RAM 

chips (101048-008) 

This is an optional change, no field rework is required. 

See ECO for rework if needed. 



REWORK INSTRUCTIONS 
ECO 2-2699A 



1. 
2. 
3. 
4. 

5. 
6. 



Cut trace (solder side) at A49-8. 

Cut trace (solder side) between A17-3 and A17-4. 

Cut trace (component side) A2-10 to feed through. 

Cut trace emerging from under A34 (comp. side) between pins. 

Add jumper from A49-10 to A84-1 (component side) 

Add jumper from A34-1 to feed through adjacent to A36-5 (ccmoonent side^ 

7. Add jumper from A17-1 to Al 7-3 (component side) 

8. Add jumper from feed through adjacent to A2-10 to A2-12 (component side) 

9. Add jumper from A6-11 to J18-16 (solder side) 

10. Add jumper from A6-12 & 13 to Al-39 (solder side) 

11. Add (1 ea.) 470 SL resistor (P/N 101656-022) from A68-6 to A68-16 (com- 
ponent side) 

12. Add capacitor C-90 in parallel to resistor Rl . P/N 101766-037 CAP CER 
.01HF +80, -20% 25V. 



© T-* 
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4.2 



REWORK INSTRUCTIONS 
ECO 2-2699A (continued) 
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4.3 



REWORK INSTRUCTIONS 



ECO 2-3774 



1. Add jumper from A72-7 to A72-20 (gnd) or equivalent 



A 72. 
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4.4 



REWORK INSTRUCTIONS 
ECO 2-4578 



Remove 40 pin IC's at locations Al (8271), A20 (8275), A58 (8257) , 
(8080A-2), and A72 (8741-4).. 

Inspect 40 pin sockets for the type shown below: 



A69 



|aoaDPcsi :=c==gscoJC3 i>- 




COMTACT PETftt 



3. 
4. 
5. 



'fcWSlEUAF 
SIDE. YltPt COHT>CT 

If PWA does not have this type of socket, reDlace 
IC's in sockets (sockets are the correct type). 

If PWA does have the above sockets, remove all 40-pin sockets shown above 
Replace 40 pin sockets with Intel P/N 102989-001. 
Replace IC's in sockets. 



4.5 



REWORK INSTRUCTIONS 



ECO 13-5638 



1. Add 12 jumpers using 20AWG green. stranded wire per the following: 
1.1 Solder Side 

1.1.1 From A4-8 to A19-12 (gnd) 
.1.1.2 From feedthru in gnd bus between A33-16 and A6-7 to lead of C23 

adjacent to A34-15. 
1.1.3 From feedthru adjacent to C87 and A78-16 to A76-1. 



(SEE FIGURE 1) 
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REWORK INSTRUCTIONS 
ECO 13-5638 (continued) 



1.2 Component Side 

1.2.1 From feedthru of gnd bus near large hole between J2 & J3 and 
near the edge of board to A62-12 

1.2.2 From gnd bus near A71-16 to C78 lead beside A69-29 

1.2.3 From double feedthru on gnd bus beside A66-28 to A67-12 
(SEE FIGURE 2) 

FIGURE 2 
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4.7 



REWORK INSTRUCTIONS 
ECO 13-5638 (continued) 

1.2.4 From bus at lead of R37 to double feedthru near A50-1 . 

1.2.5 From bus running under body of R26 at C24 lead to bus 
connecting C23 and A35-12. 

.1.2.6 From bus at lead of C19. (going to C28) to A17-8. 

1.2.7 From gnd bus between A84-16 and C16 to heavy gnd bus at C8. 

1.2.8 From gnd bus at W8-B to double feedthru beside R6 single pad 
(bus running to J16 - 5 & 6). 

1.2.9 From bus between RIO & Rll to gnd plane at R6. 

3.0 Solder Ix^F capacitor 101754-061 from chassis gnd to logic gnd by R53. 
(SEE FIGURE 3) 

FIGURE 3 
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REWORK INSTRUCTIONS 
ECO 13-5638 (continued) 
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4.9 



DDR INTERFACE BOARD 



P/N DASH 

1001036-04 
1001036-03 
1001036-03 
1001036-03 
1001036-02 
1001036-02 
1001036-02 

1001036-01 

1001036-01 



REV LEVEL 

N 
. M 

L 

K 

J 

H 
D-G 

C 

A-B 



ECO REQUIRED 

None 

13-5736 

2-5048, 13-5736 

4549, 2-5048, 13-5736 

4549, 4494, 2-5048, 13-5736 

4549, 4494, 3841, 2-5048, 13-5736 

4549, 4494, 3841, 3057, 12-5048, 
12-5048, 13-5736 

4549, 4494, 3841, 3057, 1805, 
2-5048, 13-5736 

4549, 4494, 3841, 3057, 1805, 
2-5048, 13-5736 



i-w iOuj - miuw iui niynct IIUISC IIIIIIIUII I Zj Wlieri Ublfiy KHA 

ECO 3057 - Insulate voltage regulator from P.C. board 

ECO 3841 - Change, W2 voltage strap for -12 V to -10 V 

ECO 4494 - Change trip pot R13 to IK 

ECO 4549 - Change Xtal socket to M029 reliable type 

ECO 2-5048 - Parts list change - no rework 

ECO 13-5736 - Correct noise problem and adjust PLL range. 



All 1001036' s which are shipped must be the latest dash and REV level or 
reworked to the latest dash or REV level. 

1001036-01 REV A, B, or C must be reworked with ECO's 4549, 4494, 3841, 
3057, 1805, 2-5048 and 13-5736. When these ECO's have been incorporated, 
re-identify the PWA as 1001036-04 REV N. Stamp or mark on the solder side 
of the board, ECO 4549, 4494, 3841, 3057, 1805, 2-5048, and 13-5736. 

1001036-02 REV D-G must be reworked with ECO's 4549, 4494, 3841, 3057, 2-5048, 
and 13-5736. When these ECO's have been incorporated, re-identify the PWA as 
1001036-04 REV N. Mark or stamp the solder side of the board with ECO's 4549, 
4494, 3841, 3057, 2-5048, and 13-5736. 



- 1001036-02 REV H must be reworked with ECO's 4549, 4494, 3841, 2-5048 and 
13-5736. When these ECO's have been incorporated, re-identify the PWA as 
1001036-04 REV N. Mark or stamp the solder side of the board with ECO's 4549. 
4494, 2-5048, and 13-5736. 

- 1001036-03 REV K must be reworked with ECO 4549, 2-5048, and 13-5736. When 
ECO 4549, 2-5048, and 13-5736 have been incorporated, re-identify the PWA as 
1001036-04 REV N. Stamp or mark on the solder side of the board ECO 4549, 
2-5048, and 13-5736. 

-- 1001036-03 REV L must be reworked with ECO's 2-5048 and 13-5736. When these 
ECO's have been incorporated, re-identify the PWA as 1001036-04 REV N. Stamp 
or mark on the solder side of the board ECO 2-5048 and 13-5736. 

-- 1001036-03 REV M must be reworked with ECO 13-5736. When this ECO has been 
incorporated, re-identify the PWA as 1001036-04 REV N. Stamp or mark on the 
solder side of the board ECO 13-5736. 



REWORK INSTRUCTIONS 



ECO 1805 



1. 

2. 

3. 

4. 



Remove Pin 3 A55 from the board and. cut the pin off as close to the body 
of the IC as possible. 

Add a wire from A30 Pin 1 to A55 Pin 2 using 22 gauge wire. 

Add a wire from A30 Pin 2 to the pad where A55 Pin 3 was formerly located. 

Epoxy at point shown in figure below: 
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5.2 



REWORK INSTRUCTIONS 



ECO 2-3057 



Regulator heat sink touches solder .mask, causing traces underneath to short 
to heat sink. 

1. Lift voltage regulator at A23. 

2. Place a piece of insulating tape beneath heat sink. 

3. Lower voltage regulator. 



5.3 



REWORK INSTRUCTIONS 
ECO 3841 



1. 



Location of jumper W2 must be changed from D to C and changed to D to E, 
to utilize -10V power supply in Series II. 
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5.4 



REWORK INSTRUCTIONS 
ECO 2-4494 

1. Remove the 5 K trim pot from locations R13. 

2. Replace trim pot R13 with a IK 10% 3/4 W. pot, P/N 101710-007. 



5.5 



REWORK INSTRUCTIONS 
ECO 4549 

1 . Remove Xtal from socket 

2. Remove Xtal from socket at location Yl 

3. Replace Xtal socket with P/N 101564-014 

4. Replace Xtal 



5.6 



ECO 13-5736 
Rework Instructions 

1.) Cut the following traces using Fig. 1 and 2 to locate the locations of 
each cut (*numbers inside circle indicates cut number). 



*CUT 
NO. 

1. 
2. 

3. 
4. 
5. 



FROM 

Jl-85 

Jl-70. 

Jl-72 

P2-7 

CR-3 



IQ. 

A25-14 

A61-14 

A61-2 

A37-14 

CR-4 



BOARD SIDE 

Solder 

Solder 

Solder 

Component 

Solder 



Fig. 1 




fig. 2 
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2.) Add the following using- Fig. 3: 

Add the 15 ohm h watt resistor from the cathode of CR-3 to the anode of 
CR-4 on the component side of the board. 



Fig. 3 



CATHODE 




3.) Adjust freg and test board. 



DDR CHANNEL BOARD 

P/H DASH REV LEVEL ECO'S REPAIRED 
1000467-05 M 

1000467-04. L 4456 

1000467-02 H 4456 

1000467-02 G 4456, 837 



ECO 4456 - Firmware update for double density controller for compatibility with 
Siemens drive 

FPO R"50 - T-fp !?^T nine /->-f = " o~nn rr *-. ^~.-? 

All DDR channel boards which are shipped must be the latest dash and REV level 
or reworked to the latest dash or REV level. . 

— 1000467-02 REV G must be reworked with ECO's 4456, 839 when these ECO's have 
been incorporated, re-identify the PWA as 100467-05 REV M. Stamp or mark on 
the solder side of the board, ECO 4456 and 839. 



*SEE ATTACHED DETAILS ON EACH ECO* 



6.1 



REWORK INSTRUCTIONS 
ECO 2-4456 



1. Remove IC at All and replace with P/N 102877-001 



6.2 



REWORK INSTRUCTIONS 



ECO 837 



1. On solder. side of board, using P/N 86-018 (30 gage blue wire), jumper 
A37 pin 1 to A36 pin 1 to A34 pin 1 to A27 pin 1 to A29 pin 1. 



6.3 



ICC CHECKOUT PROCEDURE 



t 

■ '• ?u " 3-?^siticn Slide Switch in Upper Position (Diagnostic) and Apply Power. 

Note: Switch Rust be in position before power is applied. For this first 
part, nothing else is needed (i.e., CRT, Keyboard, Floppy or I?3 
Board). The beeper should beep 5 tiises 1 — if it does, go on to 
Step 2. Otherwise, do one of the following, depending on how many 
times the beeper beeped. 

• * 

1.1 The beeper didn't beep at all, or beeps with a long continuous sound. 
This indicates a complete malfunction, and all' of the following should 
be checked. • 

- That all socketable chips are inserted, that they are the correct 
chips, and that no oins have been bent. 

- That all voltages are present — Particularly -5 volts, which is 
generated on the IOC board (VRI) . ^ . ^ 

" "- .><*. ;>~ .c" 

- • - That the two sain clocks are present, 22.032 MHz, with' 01 and 02 V '"' 
(sheet 2 of schematic) and S }mz (Yi, shuet 3) . _ .■■» 

r * — * 

.^j*=r ----- — - - .w^ >-"i-f"- ■■"- "£*.-*. li j.l;w i w s.neat ^.j , anQ cnac cne "naster 

reset'' is high (shec-.t 2).- • * • 

\- That pin 13 of ASI is low (sheet 5) 

- That the "HRQ" output of 8257 (sheet 2) is not stuck high. 

- That the "HZMR/" of 3223 is pulsing (sheet 2) 

- That the jumpers in Wll are inserted correctly (sheet 11) 

- That Pin 10 of the 8253 (sheet 1) is pulsing 

That is the limit of the obvious real functions. Assuming that the beep'er 
work- (this car. be checked by grounding °,\33-?IN 3; Sea"sheet 5), the" 
problem is niore subcle. 

.* 

1.2 The beeper beeped c.nce. This indicates that the problem is in the DMA 
area (£257, A5C) . Check the following 

- That Af9 Phi J> is pulsing (chect 1) 

- That "UllQ" output of 0^57 is pulsing; f u J \Q 

" ■.••:"" 

~ ^>~- •■.^CKl?" cutpur of ;^5_7 Is p'---i:-g P/ V ?..£ 



'That "HLDA" output or 8C30A-2 is, pt£Lsim™ f^ 2f 
Note: These should pulse once for each 15 us period, at this stage. 



i — 



rote- "Also check that A81 -PIH 13 is low. If the switch is faulty, then 
the IOC board thinks it's in "online" mode, where is would beep 
once normally. " 

• 

1 -K The beener beeped twice. This indicates that the problem is in the RAJS. 
Smove the SOoL-2-^Tinsert ICE-SO. Try to determine which RAH chips 
appear bad by using the ICE-SO "fill" command. You should attempt to 
fill Li alternately with FF, 00, AA, 55. The. .^H ^tes ■» aodress 
space 4000 to 5FFF. " • ■ ' Ji j^;,b <'^ i'j ' ' 

*XF H 4 T 5 U' (to map RAM unguarded), __ — . ;\ . ~ £1 ^ > '* r *"' 

• l FT K 4000H T 5FFFK = FFH' (or 00, 55K,' AAH) ■- _ , 

&<rJD urrT '?■?>' ^^ 1% ^' y/ <f ^ „ M „ 

If just one RAM chip is bad, this will flag it for you. «f all chips 
appear bad, then cheek that 

- All RAM chips are of the same type (AbL or AbH, but not mixed) 

- That juDper W9 is correctly configured for that type of chip ■> 

• Otherwise, you'll have to scope it. Still using ICE-80, 

'XF M 4 T 5 U' 

*XF M I 7 . '3C?t'- FV arjm,'nzii r3 v_ 0tfH. 00H 

'CH M V - £lti, 0y3n, wn, _jCy £i-n, //«,*-•■ , -->--> •>---, >'- 

• 'GO FR 0' •- , ■ 

The statements above put a program into ICE which executes out of the 
xne s,wLe-ciiw r • _ r„„„ to- -p^M The bvt" in address 9<i 
MDS memory, but writes and reacs .ron IC. kAM. me oy. in ^ 
(FF in the example above) should be whatever byte failed curing the 
previous fill command. 

With this program executing, sync on "MEJf-V" (A5b. 10, /Sheet 8) and check, 
all the RAM inputs during. the write cycle - the 7 adarcss inputs to ( 
R/vlIS - should be high using the program given (sheet .). 

To get a clean trigger on "MEMR/" to check-out the RAM chips during a read 
is a bit harder, because "MF-MR/" pulses for other than Rnri reads too 
However, you generally can tell if things are bad, even if ^— » £ £ pc 
are mixed in. Check that Dout is the same as the previous Dm - so.et.._e.. 
the outputs are marginal, not quite high enough for a plus. 

1 4 The beeper beeped thme times. This indicates southing «rrn C in ^-e 

S? area. (sheer Web"!: -'vertical DRIVE/" and "Horizontal Drive on 



CRT connector 



(PINS 9 a::d b, J 15). Should be as follows 



hs presently written, the diagnostic won't beep just 4 times — the 
.'fifth beep is free. 



«.' 



Th e beeper "beeps five times . Kill power, attach a CRT and Keyboard, 
and reapply power (with switch still in upper position). A message 
should appear on screen. If not, check contrast pot and brightness pot, 
then proceed as in Section 1.4. If htose signals are OK, problem is 
likely in logic shown on Sheet 10. 

- Check 8 outputs of character generator PRQH_(AI9). 

- Check that A4.13 has pulses.' 

- Check that A5.6 has pulses. 

"If characters appear en screen, but they're garbled... check jumper 
W10- for 2708/2716. 

,0 The message appears legibly on screen. . Hit the 4 keys as requested. 

* • 

.1 jjo response . Check that 3 KS outputs Jl-9, Jl-10,' Jl'-ll -are OK. "READ 
KB/" and "STATUS/DATA" should be pulsing. Verify that "KB RESET/" is 
not holding KB reset continually (sheet 5). 

. * 

3.2 Incorrect response - this indicates that data lines are bad (shorted, 
crossed, whatever) from KB. The diabnostic should indicate which. 

4.0 Correct Response Prom Keyboard - Put slide switch in local (bottom) pos: 
* Turn power off and on again. A cursor will appear^ at upper left. Veri. 
that all characters look good on screen, after entering them from KB. 

» * 

5.0 To check out the remainder of the IOC board, it is necessary to hook up 
to an IPB. 



Pin 9 



Tin (f 



-16.7 =3- 



"If 



*.. 



r~ 



61 JJ5 



Check VRTC and HRTC on 8275. :-Should be: 



: < — 16. 7 'ins — 5^: 



n 



.^ - 61 us 



VRTC, A20.8 

HRTC A20.7 " 

Check "CCLX" input to 8275 '" fl20.~2 ? 
Check "DRQ" output pi^O Q 

Check "DACKV input ft&j>, 4 



CCLK 



630 ns ^ 

££ GROUPS 



DRQ 
DACK/ 



\m m m mm 



~< 



5- 



M» P -IP Ji'JI/p. * iiff/ 

l-<- 16. 7 "ins 



Mm m 



Ml 



TO 



•- 1 



Note: If "DRQ" appears like; 

"1 



"V 



K 



- 16.7 z 



TTlS 



'630 us 



n 



->-•: 



While DACK/ is nlvnys high, problem is in DIIA chip (S257) area, "not in 
o275 area. 



Is the CPU running (is the run light on) (VISIBLE INDICATION} . 
'" • — if not — - . 

A. Do you have the processor clocks (01 and 02) 

B. Do ycu have all power supply voltages on the processor (S030), 
+5V, +12V, -SV (If you don't have -5V volts check the -5V regulate; 

C. If the 322^ clock generator and the S080 are OK the 3080 is 
probably in a wait state constantly. That- is the RDY line is .■„« 
never go ins" true. If this is the case trace back through the 

• ACK circuitry and find out what is holding the RDYIN line lew. 
(be sure and check ADEN/) (When you do a reset, you should * 
•i. see a sync pulse and a STSTB/) • 

• • . - 

2. If the. CPU is running (the run light is on) but you don't get a 
sign on message the prcbler. is more deeply rooted and on ICE SO will 
be needed to further troubleshoot .the board. '-The first ""thing to 
check after connecting up the TCE3G is memory (both ROM and RAH) 
"A. Hit the reset switch and read aaessory locations 00-FFH and ES0GK- 

E8FFK. 'These are the locations that the BOOT/DIAG. PROM 
pr-ait ally. occupies immediately following a reset. The first 3 
locations should be C3 06 ES. Output a 30H to the. CPU port__(F?H) 
an d- th e BOOT/DIAG PROM should ^disappear. Read memory locations 
F8QQ B to FSFFH. This is the sonitors . area of aezacry and it is 
always present. " (That is it doesn't disappear like the Soot 
•Diag. PROM does. The first several locations should contain 
;C3 XX .F8. •* " : " " : "' 

If the data you get back from" either the BOOT or MONITOR PROMS 
looks bad, check that you are getting' CS on the ai>t>rooriata 
PROM. (INH1/ and INH2/ should both be low when you have CS en 
the BOOT PROM, and onl/- IHH1/ will be low when you have CS on 
the MONITOR PROM.) Make sure you have coi^and CHROC/) at 
pin 5 of AG. Also SEL ROM/ should be true when you either CS 
on trhe BOOT or MONITOR PROMS. SELROM/enables ths LOCAL ACK 
tinier, and enables the data bus driver A£l. Are all addresses 
present at the ROM's. (One of the positive true address bus j 
drivers AS3 or A59 on sheet 8 could be bad. 3e sure the FLOAT j 
line is low, because This line is only used for resting the bca: j 
on the tcrT^idv^e and C2. n vn«» e finusr.^-,',, _r^„_^„ ,••$■ _•_ ;^ ._ 

the wrong state) 



OI-JDITION 



TAG 



n 
is 



TURH OFF STARTUP/ 



BOTH STARTUP/ AND 

SEL boot/turned c; 



OOOOIJ 



RAM 



E80CH j BOOT/DIAG 
EFFFH j 

F800K- 



RAM 



FFFFH 



MON 



OOOQi- 




F800H j 
FFFFH 



/**-•; f f • 



FIG. 1 



- Scope. A27 pin 13 CREFON/) and make sure REFRESH for the 
nir.g. This, is a free running asynchronous signal that 
pproximately every 15 usee and has a .duration of 700 nsec 

refresh, both' banks at" the sane time, (RAS1/ and RAS2/ 
h come en) . **-•*"-.- -. 



patterns into the following area to check all 



•ADDRESS 



following patterns 


. to and 


from RAM. 


CK O 
CK 

T\A.n»a 

UAM.CX 




00H 





FFH 





AAH 





' 55H 






— 7FFFH 

— '7FFFH 

— 7FFFH 

— 7FFFH 



•*-• 



addresses are good by writing on area of RAM with a 
ttern and then making sure you don't read that same 
;k from any other area of RAM. 

these checks^find a fault, there could be a deeply rooted 
one of the ram chips. (2116). The only way to. really 

kind of a problem is with a Memory test (GALPAT) either . 

p. the HACKODATA, or through the- 300T/DIAG PXOM position. 



-tl_ _ Tnn 



cZlTi only be ^one xi «.rie j.*. v j-» j. 



uncticnal excep 



- **•+■ r - 



cr a 



JZ-3 • 

If. the CPU, RAH, and ROM are all OK, 30% of the board is functional 
i and the re£t of the system will be easier to troubleshoor. 

The rest of this deals with areas of the board not directly related 
to the CPU, RAM, ROM section of the board. 

INTERRUPTS . * "..■'. 

A. Sheet 1 of the schematic deals specificly with the front pantrl- 
panel interrupts. 

1. If you depress one of the interrupt buttons and some of the 
other interrupt lights turn "on the push button debounce 
circiuty is probably at fault. 

2. If you depress one of the buttons and interrupt gets serviced 
(the interrupt gets through to the 8080) but the light 
doesn't go off, g would suspect the AUTO acknowledge circuit!" 
to be at fault. 

(Brief description of auto acknowledge circuitry) when the - 
-. 82S9 generates on INT to 8080 and interrupts are enabled, the 
... 8228- (system controller) will release 3- separate INTA/ pulses 
-to the 8259." The first INTA/ tells the 8259 to release into 
the data bus the CALL instruction (CDH). When the 8228 sees 
. this CDH on the data bus it knows It has to release 2 more 
INTA's. The 2nd INTA/ from the 8228 tells the 8259 to relea; 
the* low order byte of the branch address onto the bus and th- 
3rd INTA/ will cause the high order byte of the branch 
address to go out on the data bus. 

When the .80 80 sees all of this (CD XX XX) it will jump (VEClj 
to the appropriate .point in memory. • j 

r r ^» r-r -a , 

During intialyation of the 8259, it is programmed to sector 

in increments of 8 so that when the 825 9 does a CALL to XX ; 

it will have, the same effect as a RST instruction would. 



during the 



• . . - s *> e critical one during the 

4c second hyte "^^^H*. the ^^ - *hi. ^ 

*/»v T53 D4 , and 05 wii- av^ 
AUTO ACK. D-a, w**» . 



D5 D 1 * -* D3 

o 

1 

1- ° 

o- i -..i 

1-0 ■ o 

1 o i 

11 ° 

■1 /l - 1 



IHTEHKUPT ."0 

n « 1 

if « 2 

« « 3 

n n 1^ 

tt n .5 

n ■ S 

n « 7 



i t»««a/ -the AUTO ACK 
**-<: on the second IN a A/ , "b 

By xoc^g «c these ™£^ 8080 is servic in g «d the «» 

•j.— ., v-rntjs which interrupt «-" 
circuitry knows «iuu . appropriate light. 

j.v=t« r nT<e rose* tile epuA w r- 

ACK circuitry can thereto. e r-s . 

■Sheet 2 of the scheme oe^s ^ ^ ^^ ^ „ n0t 

-.~ei"- I* the sysxem gets je r*uK . c£ 

, ^e to boot up ISIS from a controlle- p- go 
"the problem could be in this area. - 

- •-, ^cnive- network. Only one 
... -, A « .omnrise the BUS priority reso-ve. ^ . . _ _ rf ^ 

A ^ — A ~ ""-".-_ . time . The "BUS ti ? e OUT circu.; 

B?SN can be. granted at a time. 

.BUS clock logic are also shown on this sheet. 

SERIAL_CHANNELS " lfi is shown on sheets U , ! 

XITl^gic for the 2 onboara serial channe. orogr a^ab: 

Ail - ° • ,_ ... The 8253 shown on shec 4 is * . 

a^d 6 of the scheme The 82 different i a ud rates ^«- 

counter that is used to senera. £- . ^ $ ^^ ^ serial ^ 
t„ run the serial chenne 1. J associated KS232 end current 

#1 and Serial Channel I 2 USAtua 
loop drives . 

DECODERROHS • These devices arc 

^TT T TTour "Decoder *«« «"* M ^^ 7 ^ the scheme, 
as PORT nad FJWCITON selectors. A6 on - sc , ec . irj£ -.he HON 

«-— -.««/ " Th^ 2 INHIBITS. and Lhip sc.ee— b 
^.-.r^™-. * the Si-t- *0M/. inc * - rontrcl 



i. 



•" r Q -- -he device as previously described. 
Signals on the input Ox uhc <k-/-c ^ 



/ „. is st-ctly a port address decoder and will 

' A71 oh the same page is st. _cxj.y v 

_» *>,„ fr.noui.nn addresses: 
respond under the toxiow—iu ^ 



PORT ADDRESS • FUNCTION 

C0-C3 SO. CRT/ 

c*-cs ■"• • SEI - DPP/ 

F8-F9 SELPI0/ 



h to enable 'the data bus driver CA72 and ASS) 
BJABI^ EXT/ x. used to enable th sses mentio ned above, 

on sheet 6 end should be true ror el- aoo. 

' ' - no on sheet S are used in a similar 'manner. . 
AB9 and A70 on sneex ^ <^ 



PORT- ADDRESS - - FUNCTION 
„ r . SEL CPU/ 

r a.^B SELI2/ 

FC-FD • • SEW/ 



SELWR/ (to read or write to) 

F0-F7 -. * »-*-! np»r»TC rvp TT>2R) 

• v"ij*e oo-r^i- *--~ 

,. «,- *„' -Se US'RTS, INTERVAL TIM 
Output , of A69 enables the data Ixn.. .o J» L ^ , ^ 

„d LOCAL INTERRUPT controller and xs true, .or aoc-sses 



FA-FB. 



_t 3 of ASS selects the -ta direction for the looald^bu. 

^ ia ar > -ue when you do an IORC/ «.o por-s 
This line should go ^-ue v«neu y 

„n„*c "n no- fai". ve~y often and should probably be one- of 
These ROMS will no t raii ve-y 

the last things you check. 



ICC CHECKOUT PROCEDURE, 



t. Pur 3-Position Slide Switch in Miner Position ( Diagno stic) and Apply Power. 

"ote- Switch must be in position before pouer is applied Foe this first 
oart nothing else is needed (i.e., CRT, Keyboard Floppy or x?3 
" • Bolrd) The beeper should beep 5 tines =- If it does, go on co 
' • Step 2. Otherwise, do one o£ the following, depending on now .any 

times the beeper beeped. 

i 1 The --ccw didi/t beep at all, or beeps with a long continuous sound 

ThLlndicates a complete rcalf unction, and all of the following shou,* 
be checked. 

- That all socketable chips are inserted, that they are the correct 
chips, and that no pins have been bent. . . - 

- Taat all voltages are present — Particularly -5 volts, which is ^ 
generated on the IOC board (VRI) - ... • -;-** - \ ^ 

- - *>at the two rain clocks are present, 22.032 KHz, vieh 01 and 02 -^ - 
(sheet 2 of schematic) and S rSz (Tl, sheet j) ^ „-. a -***>- 

^ _ .. ,,„,-„,. • 1^---- -- e-?-*'. -fs 1 "-^ C^'naat 2). and that the "caster 

t -\ _ xhat trie ~az>i cut^ii- •-'•*■ v*..*-"- —a x — -' . 

reset" is -high (sh»?.t 2).- • \ • 
-.-' That pin 13 of AS I is low (sheet 5) 

- ""hat the "KRQ ,r output of S257 (sheet 2) is not stuck high. 

- mat the "HEJCt/" of 3223 is pulsing (sheet 2) 

- That the jumpers in Wll are inserted correctly (sheet 11) 

- That' ?in 10 of the 8253 (sheet 1) is pulsing 

That is the lin.it of the obvious nal .unctions. Assuming that the beeper 
" work, (this can be checked by grounding °AM-?D? 3; See sneet 5), the 
problem is aoce subcle. 



1.2 The beeper beeped ^ce. This indicates that the problea is in the DMA 
area (S257, A5S) . Check the following 

- Tnat A A 9 Pin 6 is pulsing (sheet 1) 

- Ih.iL "Hi:Q" output of 0257 is puJsiuc '?\\J \0 

& - That ■•D.>C:<','"" output of I'ZS? is r-'-'^i-S ?i V "^ 



As presently written, the diagnostic won't beep just 4 tiscs — th'e 
fifth beep is free. 



4.. 



The beeper beeps five tiroes . Kill power, attach a CRT and Keyboard, 
2nd reapply power (with switch still in upper position). A message 
should appear on screen. If noc, check contrast pot and brightness pot, 
then proceed as in Section 1.4. If htose signals are OK, problem is 
likely in logic shown on Sheet 10. 

4 

- Check 8 outputs of character generator ?R0M(A19). 

- Check that A4.13 has pulses.' 

- Check that A5.6 has pulses. * . 

If characters appear en screen, but they're garbled... check jumper 
W10 for 27QS/2716. 



.0 The isessage appears legibly on screen. . Hit the 4 keys as requested. 

i.l Ko response . Check that 3 KB outputs Jl-9, Jl-10," Jl-11 -are OK. "READ 
KS/" and "STATUS /DATA" should be pulsing. Verify that "KB RESET/" is 
not holding KB reset continually (sheet 5). 

» 

;.2 Incorrect response - this indicates that data lines are bad (shorted, 
crossed, whatever) frota KB- The diabnostic should indicate which. 

. Correct Response From Keyboard - Put slide switch in local (bottom) pos: 
* Turn power off and on again. A cursor will appear at upper left. Veri. 
that all characters look good on screen, after entering then from KS. 



.0 To check out the remainder of the IOC board, it is necessary to hook up 
to an IPB. 



- "that "IILDA" output of 5CS0A-2 is pulsing ?'» 2/ 

Note: These should pulse once foe each 1, us per.od, -. ... „-. 

^ t, ,unr 'RI-ptv 13 is low. If Che switch is faulty, then 
KO " : ^°lOC C bc a Sch'i!L P it"ia "online" «*,. whore is would beep 

once no anally* 

. onP( , _.:-„ This indicates that the problem is in the RAMS. 
1.3 The beeper beeped twice. ™" t ; e _ 30 Try to determine which RAM chips 
• Remove the S0S0A-2 and insert ICE SO. Try^to ^ ^ 

appear bad by using the IC^SO fx^ cocna ^ ^ ^^ 

fill RAM alternately with FF, 00, AA, .0. ^e ~- 
space 4000 to 5FFT. " 7q iiu^V' ***V ** /, 

t FH 4" T 5 u f (to m *p K^ 1 «nguarded)_ _ ^ • ~' -' J "" 

■-•51 M 4000H T 57FFH = FFri; (or 00, 55H , AAH) ^; . 

If just^one^chlp is bad, this will flag it for you. If all cn. P s . 
appear bad, then check that 
' - AH RAM chips are of the sa.e type (AM. or AbH, but no* 1»d) . 

- That juaper W is correctly configured for that type of chip V ^ 
Otherwise, you'll have to scope it. Still using ICS-80. 

( «XF H 4 T 5 U« 

. Ig S I = n H . 0*H, 4*H. 336? YsH.WflS*. C3H, 0H, 00H 
. 'GO 7R 0' •■-.»" 

> __ T rr .AiVi pyacutes out of the 
Tne statements above put a ^^Z^^^^^ in address 04 
HDS aenory, but writes and reaes ,ro* — ^f ; ; J fid during the 
(FF in the example above) snouxd oe vn-ce\e. D.ce 
previous fill coanand. 

ass irsi - s3-s: ;us^- c-« ». 

, - „„ "vr»n>/" co check -out the RAM chips during a tea 
To get a clean trigger on „ v ~ r ™. ™ ^ for other than SAM reads, too. 
is .a bit harder, because MEW pulse for o , f ^^ ^ 

,!0k 'Ti-«d y °in Se Se'c. t„ :% u't is'tnc sa»e as the previous Din - .«»«~ 
S". Outputs arc oarsinnl, not <uite high enough for a plus. 

- £ ^r « ^^^cr^a/^^n^aon;^^^ 
CRT conn-tor (PINS 9 and b, JIS), Should be as tollo..s. 



_ "5 _ 



Pin 9 



IP 



-16.7 =3- 



«.. 



Pin 



{, 



61 »s 



Check VKTC and HRTC on 8275. ^Should be: 



VRTC, A20.S 



J 



!-< — — 16.7*ms — v~: 



61 us 



HRTC A20.7 " 

<-* 

- Check "CCLX" inpuC to 8275 ' flX0."^O 

- Check "DRQ" output m f&Q. 5 

- Check "DACKV input /? 5-*' 4? 



J 



CCLK 


* 
• 

• 

m 


, 


"" "\ 






< 630 ns ->J 




- 


ffff/j fffiiif mini- f • * ' c_MfL_ 


ml 


111! 


DRQ 




DACK/ 


w 


lfi.7 m<: _ 


m 


SI 

*J 



Note: If "DRQ" appears like; 

_n : 



K 



16.7 cis 



630 us 



n 



->- 



While DACK/ is always hi S h. P^blen Is in DMA chip (S257) arca.noc in 
8275 area. . • " 



! I > < > 
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